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Claims 

1 . A system for preparation and delivery of a biologically active, hazardous or 
radioactive fluid, the system comprising 

a receiving system having a first port for receiving said fluid and a second port 
positioned for delivering said fluid 

a fluid handling set including a syringe and a plurality of flushable valves 
interconnected as a closed unit by tubing extending to an outlet 

the syringe connecting via said fluid handling set to said second port and to said 
outlet for drawing the fluid into the tubing and transferring said fluid to the outlet as a 
prepared liquid 

and the fluid handling set being configured for operation of said valves to define a 
finite set of flow segments at different times in said set such that the syringe flushes, fills, 
prepares and delivers the prepared fluid without exposing the operator to radiation. 

2. A system for preparation and delivery of a biologically active, hazardous or 
radioactive material such as a gas, the system comprising 

a receiving chamber having a first port for receiving said fluid and a second port 
positioned for accessing an active gas present in said material 

an operating assembly for mounting a fluid handling set including a pressure 
syringe, a passive syringe and a plurality of flushable valves interconnected as a closed unit 
by tubing such that the tubing connects to said second port, and the operating assembly 
being configured to secure and operate the pressure syringe and the plurality of valves in 
sequence such that the pressure syringe draws the material into the pressure syringe and 
transfers the material with liquid to said passive syringe so as to form a prepared liquid, 
and fiirtheroperating said valves to define a finite set of flow segments at different times in 
said set for flushing, filling, preparing and delivering the prepared liquid, to receive the 
material from a source and provide the prepared liquid to a patient. 
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3. A system for preparation and delivery of a biologically active, hazardous or 
radioactive material, the system comprising 

a receiving chamber having a first port for receiving said material and a second port 
positioned for accumulating a desired portion of the material 

a fluid handling set including a plurality of flushable valves interconnected as a 
closed unit by tubing and configured for automated remote operation of said valves to form 
a finite state flow path effective to receive and encapsulate said desired portion as a bubble, 
prepare said portion in a delivery liquid and transfer the delivery liquid to an output. 

4. The system of claim 3, wherein said valves define flow segments at different times 
in said set for flushing, filling, preparing and delivering the material such that the set 
receives the material as a gas from a source and safely delivers the delivery liquid to the 
bloodstream of a patient. 

5. The system of claim 4, wherein the fluid handling set includes a pressure syringe 
operable for drawing the material into the set, mixing the delivery liquid, and delivering the 
delivery liquid into the bloodstream of a patient. 

6. The system of claim 3 smfy wherein the system prepares a gaseous radionuclide for 
injection to perform positron emission tomographic images of the patient 

7. The system of claim 3, wherein the fluid handling set is sterile assembly and further 
comprises and active syringe connected to one of said valves, and a passive syringe 
connected to another of said valves for receiving liquid such that the set is operable to 
prepare said portion in said delivery liquid by ejecting said portion and delivery liquid from 
the active syringe into the passive syringe. 

8. A system for sterile preparation of a fluid radionuclide for use, such system 
comprising a sterile flow set including an inlet, an outlet, a plurality of stopcocks arranged 
in a sequence along a flow line to define a plurality of fluid transport segments, and first 
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and second syringes connected to the flow line being operable to form a sterile liquid 
solution of said radionuclide while it remains in the flow set by repeated ejection from said 
first syringe to said second syringe and return to said first syringe, 

9. A system according to claim 8, wherein the sterile flow set includes at least five 
stopcocks. 

10. A system according to claim 8, wherein at least one of said syringes attaches 
directly to a port of one of the stopcocks. 

11. A fluid handling set for use in receiving a hazardous fluid material and forming a 
delivery liquid, such set comprising a plurality of at least five stopcocks and tubing 
interconnecting said plurality of stopcocks to form a closed transport path for handling 
the hazardous fluid material, each stopcock further having a port for admitting material 
to or expelling material from said closed transport path. 

12. A device for receiving a hazardous fluid material and forming a delivery liquid 
such as a reagent, medicine or imaging agent containing said fluid material, such device 
comprising 

a plurality of stopcock receptacles arranged along a path, 
a corresponding plurality of servomotors positioned and configured for 
individually controlling a stopcock each being positioned in one of the receptacles, 
a syringe driver, and 

a controller operative to control said servomotors to form a set of flow 
segments along a closed transport path for handling the hazardous fluid material, and to 
control said syringe driver to drive a syringe so that the syringe draws said fluid material 
into the transport path and moves the fluid material along ones of said flow segments so 
as to prepare and deliver the delivery fluid. 
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13. The device of claim 12, further comprising a flow set including a plurality of 
stopcocks interconnected by tubing to form a sterile flow path, an active syringe 
connected to said flow path, and a passive syringe connected to said flow path. 

14. The device of claim 13, wherein the controller is operative to control said 
servomotors to define a path between the active syringe and the passive syringe, and to 
prepare the fluid material by repeated ejection of the material from the active syringe to 
the passive syringe. 
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